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A composite is separated into many members (1,2) at a 
separation area having a non-uniform mechanical strength with the 
strength of a peripheral portion (32) of the separation area being 
locally low. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(a) a preparation of a semiconductor substrate using the method 
above and 

(b) a composite member having a non-uniform mechanical strength as 
above . 

USE - In obtaining semiconductor substrates such as SOI substrates 
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ADVANTAGE - Separation occurs easily without damage to substrates 
so that yields are high and the first substrate can be reused. 

DESCRIPTION OF DRAWING (S) - The separation method is shown. 

Base substrates (1,2) 

Weak peripheral portion (32) 

Separating force (111) 
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oxH±*iitf, ffla»k**a«c. a^w^sgfc 

[ 0 0 5 0 ] *fc, 03 ( b ) OJS^Ii. flf^MTSic* 

Wzm&h^UttOZJlMZ. 03 (a) cO+ifegBkH 
fc<, 5XH±3 5%*)1, «J:O0it<{i5%tUi2 

[ 0 0 5 1 ] 03 ( b ) lZtmi*&Ocr>%1\Mte. 35 
»MJ:0«)Wthijrj:<. *(ommmt:1-£olz2 0 
%-8 0%^KH*^aaSSW- 1, k «fcv\ 

[00 52] ZZT&1\M*0&11XP {%) bit. £ 

mm&m b n&Mti&M&M zm^x yw&x-m 
am. 

[0053] 

(%> (i) 

mifz t> COT'S. 0, 

(2) 



(8) 
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P= ( (A-a) -5- (A-B) } 
[00 55] ff, Si^^cOXo^-CDm^li 

~<om» i cr>mfrt>m%.(D&z commiiz&xj * >Wi 

[0056] &gtzf5txftmmm±.£ft2n 
ii. znmtztitzm-mfr i «siiwa 7 ? y 

y^*CVDfcJ: "5*4 

[00 57] -eLT. #^?L«<7)fl4 2rS i^x^^J: 
[0058] C<oa&3J^£ffiH^K«>59vi£?Lfr 

zmnx^t^hztx-hh. ^mmnmmz 
^■t2>iksm%®mzm&<?)Mmmzt3^x-&< -rz 
ztizx*), m&nmcomtwmmmzm&mz 

[ o o 5 9 3 04 immti$.izm^ti&mmm±jfi> 

fflcODCm®. 1 02{i#7-h'mfiL 10 3{i7V- 

h«bt*s. io4, io 5\twmmbi z&nt 

[0060] m 02, lO305BWi % s 

[0061] znmz-tz t mfrmmm 9»mr*6 



[0054] 
XI 00 - (3) 

[0062] KfcH, 8&8Kol®»^£fi^3fS i e> 

o ^<r>mzmm-m2^immcr>msmco^i[& 
£ s +*a*>£5ijK.j: o © < z t tmmx-fo s . 
[oo6 3] z<rmtttitMt8tnm5*. zbtznmz 
vmti&Etfb&teMi. itf8.-f&m&mzm 

istt-c, a tymm^mmtz tizx o me^?l 

[0064] IM&MtflWfc LTIiriS-f ^yfT*>ii^t 
J: Om^tlfzm^iSM (microcavity) Z'&ZZb<D 

x-z&mtmmifr&M^ 4*yfT*>3ia«g$:i§ 

^^^&E3&fc*£*§<^S£fc#tfi*. dfx 

[oo65] *zx'mmm.&<04 *y&Amzm* 

[0066] 05(2, 04^Lfcid^^J:-?T 

n^ti^nnco^nm<r>wmmzm-r6mmm 
[0 067] *?yyfrt>. mM-m<%%n. mm 

ft«U»±a<*SOT. 03 (a) OSSSI1 0 7kit^. 

9-y£&->x^h. 

[00683 m^wmznthw&\ 02, io3<o 

fflSoib* { +^;#v^||||2 0 7coi:3fc^O. 
J: 3 K&hmVfibt. Z 0 LXJH®.mzmZ1\j£<7)£ 

nmmj&tz z t &x-% 1 . 

1 0 0 6 9 3 0 1 (a) ^03 ( a ) ^-^H 

1 1 iz^i-x i*wmm&m<»2ftitM*#i>¥m 

ntmmzoM *ymj%<n~?x?bti:h*hvi;x 
#&Bizwm4*y*&A-th. * 

[ 0 0 7 0 3 m 2 (DumiiKcDk a 0 . mb<mm&* 
m^xtpik&zy -y ?xmnmf%mitifc?x?x'm\ 

[00713 mz, wm*-?x?ixwim&m 
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[0072] m3com;\i. HRWfcBWbfcfcJ: 9*3 

£M»t*itf s H 3 ( a ) , 03 ( b ) iz^ti o £31 

[0073] fit. iStn* h<3;frCtt£:h.fco3r»;J: 
0 1204 LtiUmoHiftffivtiZ o . 

[ oo 74 ] hi ( c ) fc*ufc«^awofm 
[ o o 7 5 ] s i ? x ^«oj: i%mz®<tLxmm 

[00 76] 7X?A7-y^U, Sn<DSft2 

xt£**i-?*u o i5 cr2— lo^cm-itt-r. sn$w 

SMB^VMW^OJWSt^aKSr 1 0 2 °cm-3~l O^cio 

[0077] ifcfc. *»flfcfflV^*l**^»tt<04WI 
^ffitcov^-CRW-rt. -Wfcl/CHl (a) t^LJt 

( a ) isr*,* o t=, 'tossmmz* o»£Lfcrt*JWj 

tfmmzmitz'o . zztzmmzwm/^.ti. 06 
( a ) ami i o m xix^-com i <7)%mmm 

[00 78] ^-LT. «&&ttl±Bl6 ( b ) £ijcf J; 3 

K2ot:4MW$ii6. #%TLitc?>m4±izmmhm 

«W3««9Ji3 7*»ttlS«JPVt*^(cH. 
[0079] *PMKSOffl«*0«^fc:tt, agJBSBfe 

[0080] *i^cttffliiriBSrfrEa-&a»ro»«»' 
*j:$*me. gi *xjbl «?jfAs jrnhl & 

7 54 98-9teT«*U:J:3*. IS*)£*>$*ifc1We 

x-bh. 

[0081] *&W£t$^XimZ?T o fcftfcJBV*** 



wjafflwriB-ca*. "Witts sax* j^isg, bje 
•yhi mimmmAi-iszt'izmztix^hiLo 

SrsSttyx -y h ifcfcttRW- § d t . Xmilztii 
WTfBSOrafr^'x y His Kffitf yrtcj: OflDffSit*: 
1 0 0—3 0 0 0kg f /cm 2 c7)jSE<7)$flc£ 0 . 1 
~0. 5 m mWK<7)\M.'&<7)ffl^SX)lfrt>m%i-tl Z b 

tcj^T. -fe7 5 y^x N av^y-K SMI, 

mmt'Zfrozttfxzz. umwt-f-iSx-v 

*tS^i:* { ±^JlT-^o^. -T=5:^*>, >7*-?- 

[0082] *JCTO8S«K0aEK^»jja?ai: LT . «7 
*-*-^*x y hfcJBv***, HtC^HiflW<oHiif(c 

^t-^-vxyhSruiw-sittJ:'). mam* 
ftm&ztmmx'&h. z<ni§&. ftrmarbit 
m^^mmizmi^mmmm^m^^tx . zzw 

Wm^t-?-y'x -y hizX VmtZtlXZft. 

ommmtih. *izmi}wm&xmzftim& 
mafi^mta ix a e>~r. mwnx d *mx-* 

(OmtmhtlX^l^X'i,. 7*-^-yx7ht 
[0083] ifc. «f*^*-^-y'x7 hT'lifljffl 

ztmtfmztmftmmzw imfxmmixm 

kX,t«4L*v»t. LT«^*x -y b 

*<?)i><r)X'im£X'%%^i><ox'b~>xi>. mmmm 

[0 084] doaHc, Cc7)^(i«8JrfcA«fcv^ 
«*»ni4<. a*fc«k*H6 (a) iz^Lt:i><?)b 
®t-mcr>WlcDy)%b%z.Z>Zbi>m : &. ^t. C 
^BiftliO^iirSfrcoiBIBfclHSiJ^o-C^x -y h 

mfrz^iz{±±wz%)%jm&x'Z h . 

[0085] 07{i*^^V^n& i NS«5»ft<7)it 
HWMWBBSTCft*. 07tci5V^T, ft^l{i2ft<7)S 
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«K3jWHtf-ft. 4 0 3, 4 0 4\m£.1-*-y7lz£ 

0 8£:frLT3d#&4 0 9 fcSS&U f£HTXt- Ha 
yho-;«-^4 l Oim&LxmmZtLX^&Zt 
X\ &&>tt-VXWktiZbifiX'*&. tii, « 
&R4 0 3 «i^7 'J >:/4 1 lSr^-L-C3a^^4 0 9i: 
*«U 8WT£*Wi4 0 9 t<mizB.W<*4 1 2$: 
irthZtX-m&A 0 33&»«&i»f 1 *»4>»i6*W 

[00 86] 41*. ffi^l5«lSrfi[S^tf)ty4 13fc 

3 «fc-fe -y h t , &8J14 0 4 fc«*/fit»3-£ 
S. £&R4 0 4{i. «^itHl*>fflt«W>t>4 13 

■c* s . mz. m&4 o 3 sagam 1 

J*t*4T<TU >i/4 1 1 iZtth-yXttftlZW&Z 
icOKf. *»fl4 0 3tt, E88A*4 1 2K«fc9 

=Wl*J(c;fj;M&»j&»*. Z<7)b%. E8Sa'*4 1 2KiS 
«^»«l^fia**4 0 3*m»i*vvtt. ESI 

n**4 1 20MI»^i: . ftttJU 0 3*t«^SWl SrfR 

[0087] ^t-^-y'i'yh-Ify^ 1 4*> 

Hj-t* *m$?tz£X'-%mmi imz . **«33e 

Lfcfc. v-v>y^4 0 62rrav^-ca^«10ffl!IBtO 
t-^-i/'x'/h/'X/H 0 2*^«tBUc7j< (JUT^ 
t-f-i/x-yh*) it)Xh. £8^4 04 

■negwc. znmzo&bftKizfox&ztx'. a 
«^^iA?ttim»v^)-fiiw»tt«it. mint: 

[00 88] n^wit^ 
-^-^x^jMiWC**** 1 ). 4*. &#JU0 3 

SWT. flfcLfcfi, 4H*Lfc«^»ttlH±jWBfttL 

[00 89 3 4fc«effl1-*a*i: LT, *£<5effl-ti"f. 



W> JFMK'yvf 4 ?Mm&thZb t>3fcft»r 
[0090] £^*Sf**|)t*tf«'&#ft£fflV*S» 

[009 1] It—r-itx. -y K0»*r8t*oath.fc: J: 
0, ifctiimE. -tiXSK SftHH. 

ittjo, %&umzhhfrithw$.Lxbhftim 

«(c*H***JBiTrolc4«rf ftlttlttafll 

^^'lll^^Si^S:8i c ift<7)ag^B*47t{i)ft^ 

Bfc*§ixoo<?- Wa^lKB-C* vMBJiHittWS fitfte 

£#SrC£ -5, i: V ^ n&Wh h . llplttfibwftw 
irm^m^lzh. #*«*0!MMH*$teH<$roTV* 

[0092] ZtlZmm-Ztztbiz, 8f£*«)£E**J(W> 

l4JKZ^)»bWB*i* ^ t if hi . i^iiHKsfcftfc* 
tl». 

[0093] jje^jwhojWKrjfe-cii. ftmcoum 
mizmiium*m&ztvfcmm<?)mtt%:. 
Mtimm#<Dm&fr^m&com%.mz®mztifi:& 
ftmmfflmzwb<r><zvmLmmmh. z 
<r>£oizftmtmfrhmi%#z-mifibhi%&tf& 
v\ bzbimwiz&\^mwfwtri,%^mi& 

i%^b^o^mifibh. ztntftMLtmizftm-ft 
* m h z b u aj* s , 4 v vf> ^ ^®tca^ 

KaWtft^ll**** < ix$&l%< ix %>*<m® 

[0094] tfStOWCfcV VC , ^$-^t=-y-|>Jt 
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[ 0 0 9 5 ] *^BM^*^«gf^^)^m, 
[0096] ftM<r)W®mX'ftMltz®<?)Wmtf'l^ 

iz£*)zimnimxhz>. mm*#MX'teftmm®?> 
c o o 9 7 ] .r o txa^x t>ttmtf*imizz t#>*> 

[00 98] ttM$%%lXfiotiib<7)3kft%mZfc< 

ixm&coi&mmuzmmizttMZ'ifotzibui. as 

mm (22, 23) a^jfcsjijiawa u*. ci^atft 

{i^^+^fcit^T mm.uxcDfflffi&ijg. 
$ < t s-r itfitmmBizmmx'Z h . #ssfg«#£ 
?lso/Jn§v^2 3 (zix£W3±ziimmm-nbm 
-ts. ) t, ±%\^m22 ( zti^wM.±^nmm- 
mtwri, ) tm.mmm.^z^x^h^, $>n& 

v >i 2 3 £ tt^|gfl:«i£fc ct o jm i . 

< LT#?LS<7)^^^®2 2^PI t< 

[00993 *»9»fe*««tll»f»tLfcki*t:J: & 

IfX-fc *r>X^& < , ±IE#fL®«m-« 2 3 

znmmzm 2 2 mjms&m 1 < ti£ ix t . ± 
±M&nmmzm2 2cr>zi\js.tm< z&Mfiwb 

h . -I <rrt&MiM ±fa^?LKJ13S-Jf 2 3 £3 
<LTV*<fc, ±E3H^«IM2 2<0|^?lJK£S< 
ftotJJ. WClSilJf 2 2<7tfb£mS5£J: , ^;S<-f 
S^^^ga ^ ^>.?>. £«M$£^l£ic7)#09T'&.?>. 
[ 0 1 0 0 3 i> L|P?L«»B=JBOflJ««a*-€t« 

■car. zimm-mcomzmh&k&nMmmzm 



x-t>i. mi otci/iif. m-msm u?n>) t« 
thm~m^^us. (%) cDmmxho. ziimm 

mzmcoziugiz&wzs-z. hzt imhfrx-b & . z 
<nm:mMi(mwj:x*>-xMt^i l zimwx'%x^ 
ifrumtizk<.&nnsi vmmziiit 
f&m'pcoF- ■i*>tf'£mtzi\xio ] o. nco^con 

mmizmtezti&mmz . 
[oioi] ;<o«*?Lrttf)F- -i jrycom^^JtJits 

[0102] Uc*«ot, »J«$ilfc^?L««iB-*3&J 

mmmmmmt ixm< . flysrawt-j&sr^ffls 

*u±-j&0«arctt f - 4*><Dimt m&w <?>x 

m*tb* -?xizmm*<7)%iim<vtF(Eizi:*)F- 
4 xxnmmtmtewuyxtf^b'yxiiwj x& 

[0103] m-«<7)J¥$»DLT. *<04>£8?M£ 

f- ■<*> ; m.tfi&TL. itioftcoiixmmzj 
fuufiunfh ztizx^x, ttjmb s i 

mt x^;HSSM*%< 3flr*awwj£«» 

[ 0 1 0 4 3 ««cSS:mMtc^§ < IX h . S 

*ffl4>*»OF- -Y jJ-v^»JS*J|J|»*^-C$>.&. * 

* < -r i> i t *taj*, ztiiizx *) mftmm&mmm 

[01 053 #f6Wtt£W«fc»ffi4b£0*^Xi>£ 

m^%hMLmM.mmfcth%£iz, mazing. 
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[0 106] -£LT, WJfiUfcktJO. BUta** Xo 

[0107] £K..m-cr>mfcbmz.<Dm&<r>m-£m 

vx«y MSStHatov^Tti, ±a^07(^UTl8BB 
[0 108]&fc. B8tt. _B*U:J:3fc. *»DJtf> 

2 3 1, £ixJ: , 3t^fLSfr*ft<lglliajS»^?l® 
%zm2 2fre 3 Zc&ZMffimz%-?X^l. *%Wlzti 
wcii. JJE^*»ZJl2 2tt»tofflffl«ftifi"C*> 
*?LK*+*».k9«>iS< Lit 9. **>»3*JI< Lfc 

-*>£*2 1 tm~<mw2 iwmthim&jim 
hht, znnmzM 2 2 e>x.mma nxmsmm 
■ti. zcom. ^nmm~m2 3^ mnmmma, 
s i frtthMA ZBfctzmz, m&xmcvmim 

1 h t tzttMjmxm 4 izmmmzfr 
mmmiLx<mxbh. i>*>*>A,&nj$&*imx 

K< LSftfUf ^flBf&rJl 2 2 fcJWfrf* £ k & < # 

2 2 * * LT V tf:J2 1 tfi$%$ *) J: v >. 
[0109] 

immm) mz. zmmizx*). xmnmzzt, 

[0 110] [jlWm ] *9dtWTtt» 6 2 5/<mco 
fl%£8o£it£ijt0. 01Q ■ cmOPS (£>&^te 
NfflTfcJJV^) W8-f yj-gomic?) ( 1 0 0) JjMSJI 
SiSflfSr. HF»H;:*3VvCl©»fcj££ff->*:. m 

[0111] HflMb«*ttJ4JaTOf:*J9'C»*. 
[0 1 1 2] ftftttft: 2. 6 (A) 

®mtfmm •. hf : h 2 o : c 2 h 5 oh= 1 : 1 : 
1 



■flB: 1 1 (#) 

z<r>£ 0 {z Lx^LtzWb<?)Zwm<r)*!m<?>m 

> \m 1 2 5 ? d yr+^o£?U»*ft 20%. JSiflgB 
?>£?Lf?l<7)iI$ Ji&:*:T'#> 1 9 $ ? d >"C£?lJ£fi 3 

. x%%'g.mmzxm<F>'>tc^s i o»»a$:xf^df v 

[0113] <! <0g«§rl?s|t#B&+4 0 (TCC 1 l$n 
RfcUfc. £<7)lHt:£J:t,£?LJrs i co?L^rtS«±^S 

SVC 9 5 0-COl^aaSrtT^^, M,HS i±lz&T 
^fr^CVDSt^Omfeas i^0. 3jumXtr? 

[0 114] V-XtfX: SiH 4 
: H 2 

ifig : 9 0 Or 

ffi* : IX 10" 2 Toor 

^^3JK:3. 3nm/sec 

1 0 0 nmCOS i 0 2 Jl£^j£L£. 

[ o 1 1 5 ] f*s i o 2 mmmtmzHBUzs ims. 
<7)mffitzmte-&b-t. mmz-ttz®. 1 1 so-c-cs 

5:07 LTtUBC-fe <x h L. TKElOOOkgf/ 
cm 2 s B@0. 1 5mmC7)|fefrX''>5r— 9— s Jx.v h 

fftZ4MHS*i, 2oos i Sfi«t»tiiB(z#?LIIS i 
36*aajLJt. *CD&. ^?L®S iiIS-HF/H 2 0 2 /C 

«s i ««ftoKxv^y^fc«-f ix^f-y^Oilt 
li. S*Tffi<, ^7LS»t*J(tl.x-yf-y^mii|| 
ffl±il^-e#i»o SiK'fkRJifcO. 2//m 

«W**J*->fcJMSftS i«!WBiftT#fc. #fL«S i 

vmuv+yrizx -oxhm&s i «t{iM^k 

[ 0 1 1 6 ] £ a UT#i»*lfcS I 0»RS:^#Hm 
[0117] SiS«^^itcJ: SBfffi«^<7)^. S 

&&&&& ztix^&zk tmz $ tiK „ xe^^f^-v 

ix. i>o lfeoso i&ftz®&tzMzmmi<?>s 
imm&t ixmit:. 

[0118] im^m2l ^mi&mXii.. 6 25 um<7) 
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NSTfciVO <7)8-fy^g<0mic7) ( 1 00) 

<b&l<7>"fb£fl;li&tf±fBs i ^fegSftfc^fiffcMtf) 
KiBSfcKs i afrcoffi«£0^2fgt^i» «k a t«?f 

[oi i9inmta8&mmT0>tt5*)-vi>h. 

[0 1 2 0] flafi«SS: 2. 6(A) 
RSftftSffi: HF : H 2 0 : C 2 H 5 OH=l : 1 : 1 

mm-, u (#> 

<T>W $ lift 1 2 5 ? a yX'*&&cr>£Timtt$) 2 0 % k 
yT#?LKtt3 0%-CS)oJt. «v^T*-JMaassuiiz 

[012 1ima^Jg:8 (A) 
Bfffcftftffi: HF : H 2 0 : C 2 H 5 OH=l : 1 : 1 

m-. 2 (*) 

[0122] fc«L^?L«fliB-*<^BftifiTli«t>* 

[oi23] zcomumm%m%*4 o o*cti tm 

WTPIMSIitr-jfctt. IHfUtSiifcCVDiSfcJ: 
•JUMS&SifcO. 3jtimxe^^5/+/Hjyi-t4. A 

[0 124] V-X#* : S i H, 
=**y-V-#.X : H 2 

t&&: 90 ox; 

Eft: lXlO-'To'rr 
J&J*jIJBS : 3 . 3 n m/s e c 

$ £ £ , .r ox e ? * i^/p s i Jl$i&(c£iHbfc: j: o 

10 0 nmOS i OjJI^jatLit. 

[ 0 1 2 5 ] MS i 0 2 JHiBkSIKfflSL*: S i WSL 

4>*ife*^^^ftS«BniiH*, 01 Ill 

lfcifttr, m-ostti tm-(?>mw2 

k orate, mime t , mp 8 s i «4 k . 

■ 2 3 k, £?L*JSZJi 22 b tfttlZtm £ 
fLSBg-Jl 2 3 CO*^^ 3 5 k . -eojgsagfrfr 3 6 
k . Zlimzm 2 20#*&#3 3 k » -eoJUfflgfrft 
3 4k *tt»**LTH* . 
[0126] iO0 1 1 fcj: 0 . ^x^NJWftclHWtl 



NW J: 3 fcUWMr«£» A L fc k £ 6 . £7W 
. S i JWWL^x^MiZ^MSn. MitS i #»{H 
Lit. -£Of&. £?LRS i«£HF/H 2 0 2 /C 2 H 6 
OH^X.y-fy^fR-ca^X.yf-^tS. £7lflS 

umRxv+>rzti%kizm:Zixt:. mams 

fc. M,»S iC0SS?x. y f->^fci-5Tt>#JSas i 
[0127] l>BiffilS^<0^*. S 

^m^m^tix^hzbtm^ixtz. it^^w 
^ s i Mmmtzmm * i% < x t Piao^m* { f# 
^. * ios i m&mummn%s i 
u\ ngm i cos i mtokmt ixmit:. 
[0128] [mmm3)*mi&mx'it. 6 25umco 

. 0 1Q- cmCDPW. Ub&WZ 
NSX'tJ;^) <084 yf-golg icr> (10 0) JtM£ H i. 
S ifflRfc. HFSS+fcfcVvtlWSflJftfcffofc. H 

commmims i sfrcorao^ 2^k a« j: o izm. 
mmi. ztiimiti. 

[0129] BffiflaS*fW4JaTOk tJ "9 h . 
[0130] mm$i: 2. 6 (A) 

HF : H 2 0 : C 2 H 5 OH=l : 1 : 1 
B9BB: 1 1 (#) 

icoj: a \z ixi\^.ii^m^i\Mm^-mco^m 

comZte® 1 2 $9V>X-*^<7)%J[&\3$I2 0%. 

^SSP<o^?LMiloJi${iS^:Xi^ l 9 $ 9 v>X'21l 

mi3o%x-$>~otz. %-mmmzm?)iti8.zTM 
comx-mm^xn^ 

[0131 ] mSE^JS: 8 (A) 

HF : H 2 0 : C 2 H 5 OH=l : 1 : 1 

m-.2 (&) 

m-mmmziM i<n x o zzffix-mrmoiffi.zin o 
t mzmcoq&wmm \m 2 5 9 o > N $>nmi4 0 % 

[0132] tztzi^mm-m<mmimvit^ 
&i>mm&i>iicojz%ziz8m%mtM.!>ti%\\ zco 
i t imvxn?$>iimmzxMc?yj?%^ s i co«ss 

[0133] i<0»«S:i^#ffl»4'4 0 OXT 1 I^S 

ftitrwatifc. HF»arcBt»u *s#fflm+xi^ 

«MLfct*, #?L^S i±fcCVDi6(cJ:0#ISAS i 
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[0 1 34] V-XiiX: SiH, 
*t*V*—ifX : H 2 ' 
&£: 9 00°C 
Eft : 1X1 0- 2 To r r 
ffiMMfe : 3 . 3 n m/s e c 

1 0 0 nmOS i 0 2 Jl£jgj£L£. 
[ 0 1 3 5 ] t£S i 0 2 Jf^HtgiJCfflSLTtS i ££ 
<0OTfc*«h£;bih SttStffcflL 1180*CT5 

*E300kgf/cm 2 . E&0. lmnK^fft 1 ) 
*- ? -^x -y M«St£fr->£i ZbZims i fltftt 
8lrL^x/NU;#;ba6TJl#tZ#Si|£*u MfSiA« 

fiaw*. am*s iijHF/H 2 o 2 /c 2 

H 5 OH^cox>yf->^^c-S!Rx.yf-y^-r*. £?L 
MS i JMIfi^txvf-y^atSW-sxvf-y^jaK 

±.£0. 2um(T)m?>-£ft-otzmiks im&&m'c* 

fc. i<7)ffiR3iv1->ytZi;iXi>Sm£kS i 

*fcttflfeSMI«i>W»->fc. d a IXftbtitzSO i g 

[oi36] mnrfmmtzx mwm<vm%. s 

fcfifc. S1<0S i#fe B B B Se[(iS®#-?L®S i 
LT. HflffltlOSiJUISfilHRkLTttfflLfc. 
[0137] [HM0H4 ] *ISMtCli. 625wm(7) 
W**»ofcJtffi»0. OlQ-cmOPSbSHttN 
>"^®9g!l«> ( 1 00) JftSAS 

S i Xflettiijffoti 1 . 3#ffcJ*S J: o £-fbfifcl$r#)£ 

[0138] OTft* . 

[ 0 1 3 9 ] ftAVSK : 2. 6 (A) 
MM: HF : H 2 0 : C 2 H 5 OH=l : 1 : 1 
■M: 1 1 (#> 

<9J¥£ (ift 6 5 7 o y-C'+*a50^?LS{i^ 2 0 %T* 

[0 14 0]«S[^S: 12 (A) 
ilttfi^KK: HF : H 2 0 : C 2 H 5 OH=l : 1 : 1 



■MB: 1 <#) 

[0141] c\<?ygM$:®m%m%*4 0 1 "SH 
KfcUi. -KOiKbCi^JUtS i «fLortattjR» 
{bffitTUfcft/c. HFJKSra»L. ^RSHJUf-CSR 
flHUlfiK #?l*S i±(zCVD£lcJ:D*tSAS i 
SrO. 3j«mXlf^S/irAl«8-*fe. *«ftfH4Ja 

[0142] V-XijX: SiH 4 
^'JA'-tfX: H, 
tag: 90 0*0 
ffifc : 1X1 O-'To r r 
j£iB£J!£: 3. 3nm/sec 

$ fete, £<&xe**^.wi,s i JMBCfltOMUcJ: 0 
10 0 nmcOS i 0 2 Jf SrJ&dtL-fc. 
[0143] IKS i OtmnrfcMKCffiftLfcS i S« 
*Mfe£*rfi\ iBHS-li-fca, 1 1 80XTC5 

B<c#?UUIfriUBS^ £?l*S i$-^SSSx>y^ 
y^-tS^t^<. *£As#ff3 0 0kgf /cm' . 
itgO. lmmWjfttt'O^-^-^x-yMMtSfT'J 

immmi. *7xnt%h#>x&mz- 

4MHSfU £H*S i *Wfflf *. *Ott. £?l«S i 
/I£HF/H 2 0 2 /C 2 H 5 OH»OX>yf-y^&T>lfiR 
x-yf-v^Us. ^fLBS i{4mtW3J:0t>«v^«l3 
TaStn-yf-y/Sii^tBiiLfc. JMfflJTS iJ» 
^ B B B Ogx.y^y^?g^-ri,x.yf-yi/^ j K(i, 

r®<. mmmizMiz,juvi-y7mmm±.im 

X'$ hm-W&X'h h . -«r*>^ . S i iMMLLfc 0 . 
«s i«a«x v f-y^(cJ:oTtJ)ilifts i Jifclifl 

MWBiarv*. £ 3 LT»fe#i* so i mR**mm 

[0144] SS^m? Siii&£!fc J: SBrffiffi^^S. S 
feftfc. m l <n s i *^a»«(iS®^fL»s i 

ix. nmmivs i m£&mx.kLx&mLtc. 

[0145] imm 5 ] *gat«?tt. 625j«m» 
JP^S-^o^JtSfiiO. 0 lfi • cmiOPM (*6V>li 
NSfti^) ^8>f y^-Sc/)^ 1 (0 ( 1 0 0 ) JIIMA 
SiS^Sr. HF»}iSit>t:tiv^BfiflaK*ff-3. Hffi 

[oi46] fmta&tkmmTvtti o-c*&. 
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[0 14 71-fbSmgS: 2. 6 (A) 
Mftb£$»: HF : H 2 0 : C 2 H 5 OH=l : 1 : 1 
*f®: 1 1 (#) 

2 5%r&ofc. SMf^HMtf^fcTEtf)* 

[0148]«S^S: 12 (A) 
PWKtfKtJR: HF : H 2 0 : C 2 H 5 OH=l : 1 : 1 
BSH: 1 <#) 

[0149] .I?)gtg£B$l5?B&#4 0 0-CT1 Iffll 

fljreatwifc. hf u ^mmm^x-m 

Umitz®, §>H9S iJbtcCVDSfcJ; 9#ttAS i 
£0. 3/imxe^dfs/^jftft$*fc. JftJEftfHiH 

[0150] V-XtfX : S i H 4 
df^U : H 2 

jag: 90 ox: 

E # : lX10" ! Torr 
fK^JS® : 3. 3 nm/s e c 

§ & > -r ox e * * ^ ^ s i m$mizfmmz j; o 

1 0 0 nm<T)S i 0 2 fl^Jg^L^. 
[ 0 1 5 1 ] KS i OjWHBfcaifcflaLfcS i S« 
<^*fflk*«a-&4y*, 1180°CT5 

fc#?L»i**ais*, #?l«s i *hwmx»,+y 

l«VKmMiRB09M|(Ztt«5 0 k H zg«tf>jg«fc 

mtmwiLVx^ii-mz-ttMzti. zums i 

i »9afe993 1 o fc8v*aa?»Rx v+>rzti&k 
msztn. mums iwMW&x>-»+>ymiz 

fens zyMSinmix-y^vy 

lz£ o t s i Jifcttff fcatttlifci ». 
[0152] jSWPPiaaKJ: SBfSf^^m, S 

nmtimztix^&zt&mzztiK. xt?*^ 
>vs i mmmizwumzBfS. i% < x t> Piacois**^ 



LT , SgSfl 1 OS i #t£A£8cfc LTffiffl Ufc. 

[0153] [ntfeM 6 ] *ias«ctt. ss 1 
. s i mimmiz. smmt ixmsutiz* *) 2 0 0 m n 

OWim ( S I 0 2 Ji) fcJBKUi. 
[01541C1 i-CiWBWg*«S i <fc 3 

tz. ztnzx->x. »mmttx»<mifi. mmn 
izxim^Mttxm^tv^. z<wm-®Btim 

H-<0ftfrt^HK<0fflifl» 1 0 m m<o«W:ll0E-f it y 
[0155] ±124 ^SAft. SS i 0 2 Soffit 

i,zmniKm2<?)Simm<vmk$:mte^hit. mm 

[0156] JbiatOJ: d LT»***ufelS O^fc-frS 
jag?*^te 3 OOkgf/cm 

[0157] 7C^m-0»^Mt»«§tl 

i o 2 m. mm&JB. aximm<^mm 
2<7)mm^w^titz. m<r>wmmz\$ftmm<r> 

0 0 0-CT7--/PU -?-<7)f^2^»BLh(c^ig§ix 

[0 1 58] SiiMkiLhfcO. 2/im^Jf 

**»ofc*ISAS i JIOTKfiT* *. £ 3 LTtiJ*± 

^ffi{COV »T . 10 0 jfiffircWJg L/tfci-?>, Jiff <7> 
i^Ht«i2 0 1 nm±7nrat*o)t, 
[0159] SJSS^^ISMt i SBfMffi^cOfe*. S 

imizimtt&fkxmitmAZtixtsh-f. 
fmm&ztix^&zttmzztiti. 

1 0 1 6 0 ] S 4>fc*55l+T'l 1 0 OTCTI^SftS^ 1 m 

mf^\ tkw&zzm?mDmsimx'mmucbz?>. 

5 0vmft<?>mmX'<D¥£l2jmZ\*i$£*0. 2nm 

x-mttntiftiztix^i s i ^x^tisi^T'fto^. 

[0161] KftRti. xe^df ^;H^1ST'^< . 
[ 0 1 6 2 ] S 1 oatKfflfcHofcttliJgfcx? 

xh&w$m<?mwLtLxftx-thzttfX'$z>. 
[0163] it&mm\i.. 7t« s i vxs\cr>imm&z 
4*>&Mz£z>ftffimzjtLxm2com&iz&m-& 
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fc»R IX i, J; v % . * , * y&Af£ t . 

T, JEfcS i 0 2 tWUll. «9£fctfl8fcA-> 

[0164] 



[0 165] #$«®a { JB«bT&£1-$A--f 

m>-rmimnz£^x#nv£ik-tzm£izi>. # 
ffi.<7)&m*)*ft-tx'$z>. 

[ 0 1 6 6 ] § fefc. IS9£;l^#*tt£**<0flW> 

Mofsm&iHfpt] 

[01 ] *^£J:6&£^afl^BnBH?&*. 
[02 3 *^£J:**£»**>±lIiEITa*. 

[03 ] ^w^z^m^m<r>wmm^m.<mm% 

[04 ] *«f»fcfflv^*i6»«k«ffi*3WW-ft«!B 
0T&6. 

[05 ] #?&BJ!fc J: S^ft»*co^fL©^^tt0T 



[06 j *mtzx im^m^mm^mx'S) 
[07 ] »?*-^-x-x y hjatowaa-c**. 

[08] *%BBtJ:*«^gm<OlBfffi0T-ftS. 

[09] x-yxmzkmmwiwmx'hh. 
mx'bh. 

[0ii] *wM^mm&z&&&m<rmmrc 

[012] t**c^»*««^itLg$r^0-CS> 



i 

2 
3 
4 
5 
6 

1 1 
1 2 
1 3 
14, 

1 6 

2 1 
22 
23 
24 
25 
26 
27 
401 



mz.<r>m& 
mm® 

WSftSiJi 

mm 

mm 



l 5 ^xA*;wr- 



[02] 



[03] 



[011] 




34- 
36 



i f ,33 J J 


-^1 






_4 








1 


^6 
-2 
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[07] 





1 :H-<9** 

4 :*fc»S l« 

6 :W» 

22 owua) 

2 3 : *«JftHI(«*?UlD 



[09] 



[010] 




3 10 



19 




3 10 
9— flIBW (micron) 
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[012] 

c 

(a) 



— 1001 



I0O2 



1005 
4-W04 



Cb) 



1003. 



_ 1002 

uM02 



a *-1003 
-i-KXH 



Jc) 

•H00I 



_w-Kxa 
^ -toos 



s-1004 



[#«*|jE»] 

UtfflB] ¥fiicl 1^6^228 

iwzmi 

immi i m-ama. immximvffiiizft 

imxm ] miftmmtiimmttMmizi ->x^ 
ztitzznmxbmm i ^m^wjm. 
imm ] mmmitmmm&ttx'b <o . mi 

miztmmmwk. 

imm) mvzzn&mKimzmt&z 
tizx ^xmiftmmmmmBiiT^-tzi-zm 
muzimmmrm. 



imme] miftmmm$TiMz**:UJ:«)i>m 
m®x'm<??>mm i izwrn^mim. 
in&*7] mttmmmz. mzw-^m^m 
zmmtt ztitzi.1 xwmm&ttSh'izi-zmt 
miizMmmmm. 

i mm 8 ] miznmnm § £ x o i, s 
%xm< -th rnrns izimrfrmm. 
imm^ mttmmmmmtm&ng&hm. 
mtp^mmi izwrnwrnm. 
imm i o ] immmmiiznmm^mt 
«m^mt tt-r&mm i iztmmmxm. 
mmi i ] tmziiMtm^m^ii&tf**® 
x o i>mm&x'£ *)&^mm i oizmwftmm;. 
imm 1 2 ] mzmstm^momts 
v\>mMxm<L, mzzTiMim^mnznsg.** 

m. 

imm 1 3 ] miftimmmj8& hti»xrmmvc 
fs.?>nmmmftx'%tt.zit& ztizx*) mizng. 
m^mmmmzmmz o« < 

z t *¥m k + h mm 1 2 wE**>*HB*ife. 
[ mm 1 4 ] iflEUfffltts tizmwmizm 
hwwi^^4*>wjmihhmm&: mm 
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[n$3i 5 ] iM&m£ft&£tt&&ic, tine 

itbhztzimtt&mtm 3izimmmm. 
mm 1 6 ] mttmmmi. -r * ynv&wzx 

mizimcoftm-m. 

i mm 1 7 ] Mitt&m®mm®<D>( a- a* 
o^t <-rsi»£JBi eiztmmmm. 
[mm 1 8 ] m.m k$ wt* ztizx*). b5ib# 

SrfflV > |,M3cJS 1 8 Id fficDKMm. 

s^jg^-rsit^jai 8tcE»^Hi*i6. 
izffl&m-mm. 

IMMi*^l;TJ«iO-&*>S*utfcW*0. 1216 

mt tzmm 1 wEttoartm 

2 3 ] irfBttSifUg t ixmi^mm^ 

i&s-comcoj *y&n-h&A,m#ftmizimt & 
m&mtfmn&xoizixm'&hithxn. m 

tm-smttftmiriTMb ttthz. t *&®t -rs 
mmuzumvttmm. 
imm2 4 ] miM-&&tf<ommi,z. ti&mgvx 

=5\ Dflffl*l*^SII^it:B«<o»«5rft. 

tottmx o mmmm^mm 2 3 £Efto» 



ffifc. cOH^5%tLht'$>Slt^«l^ie«S^l8W 
[ fit*Jl 2 7 ] mBMm^cr,§r^b , %RM<rM>V 

fit. co^*» 1 0 KjjLtc* 1 fcK**>#W5r 

[11^2 8] ffiejaffl»Z>£?lJKtt. 2 0%feLh8 
[IS*JS2 9 3 13I!Hffl^£ll*tt, 3 5%tU:8 

0 xmT*»feaH?**i*ii*3R 1 iztmmmm. 
mm 3 0 ] m&f&tn&Rxa 5 %&± 35% 
m^mmtimm 1 iztmmmm. 
imm3 1 ] we+*»^?UBi5mt2 0% 

c 3 2 ] mymssmt » B!rieiga^«offia i 
cti*«3 3 3 frte^js^i. iiKW9Me«<sv)a 

toififflmGffitn#&1rkiftiX\*bm3W 1 tclB« 

[it*S3 4] mxmiizatmnftmxmzm^t:* 

imm3 5 j %-<ambm-<mfctfKwzm 
sbZixKmsmt*. m&b-ttmbiim&mmz 
m^titz^mmmx-m^mnz^m-^xm^^ 
*mftm*c?>wi&miz}5^x . fne^sts^isisw 

[fiM3 6 3 l!ie^««l^ia«W3ftK3WIBfi!i 0 

mm. 

i mm. 3 7 3 tmmmmmmmmiz x->xm 
tfiztitzziimxhhmm 5^m^mmm 

1 mm. 3 8 1 mm-smtww&wmkxib o » m 
mmmmwmmmmm^umco^mx'm < 
m&xm< . M.^nm^zm'oxmm-x'hm 
m3 5{ztmco^mmmmm-m. 

mm3 9 3 Sv^JclHUtolKrilMJ-iJBrtW-* 

z.biz£r> xmmmmmnwMim&ttib-'iz-tz 
i mm* o 3 mimffi&r>&ius& +*a x o t, 

^•^^-rs i 1 1 j: ^xwm/mB&tt-tzt&n 

[M$94 2 3 WHZHmomZ $r+*i5 J: D 

saarr»< -tsu^fl 3 8 iztdMco^mm^m.if 
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m. 

mm* 3 ] m&mmmmmm.<r>m: m 
mmfrt>%&m*m3 5[z%m<r>^mwm¥<nmm 
m. 

[ mm4 4 i mimmm§>ngmi> *i t 

[if*)! 4 5 ] ttKittJUflKv >Jio£?IJ»*+ jfe» 
ifegPi 9 ifflffllTC*<-**It**4 3 £GttO¥*tt 

6 iztm<?)¥mft&ftvmmm. 

mm* s ] Khm&&--<r>m<n%.® 

iff Bm-^»j:cOBSW<J: 9 1> < .1 i fc<): o T . 
SW)*?LKJ:»)W<'tftii:*»afci-6l9*«4 7fc: 

iwft?mbbftz>zbiimb-t-&mm47£Mi> 
mco^mfomfowwmm. 

mm^ttfzm^m&mt z teres mxhrns. 

JS3 5 fc| &«<^#f*^tf)iSj§;fri£. 

* < -r sit^s 5 o ^wm^mmm<r>mmm. 
zbizx*). m£%mmtzn®*£.tz-£zzbm 

HI** 5 5 3 *IB»-tf>»Wi. JRBAS' U a >m 
: JLmilliik : sVaxm$ : tt?*is*j\,®.g : tZ>Zbiz 



m 

inm 5 7 3 tuie#*i«igt ixm&*mm*e> 
b-$-m$.m 5 tzsmw&fcmpM&Jim. 

[ 5 8 3 fil£«£SttaffB£ , Mfr^rSJtT 

wmz&tt&m*m5iztm<7)¥m&mm 

[ii*jS6 o 3 -mmm<r>^^&b , %ju%cvm>h 
mb, <mtf5%y±x'h&mm3 5izim<7)¥m# 

[M*JB6 1 3 mTfBJIM&?)£?U£fc . Z1\jg?M'h 
mb s co£tf 1 0 %«±-C*SII^I 3 5 (cE»o¥* 

mime 3 3 msmm^mmt. 3 5%m.s 

[H^6 4 3 ®m**Mc7)Z1[j£lZ5%V±3 5% 

mm. 

mi>^mm^timm3 5{zmt<7m$#m<r>m 
mm. 

msm 6 3 naumumts tmmiwmt 
*)mtmmmm^m^m»^^ ^mtm 5 tie 

imm 7 3 medMtflWRi. mmmmm^ 
wtmmismn't>>c>pt>-?tix^&m®3 stcia 

^x, mimm^mwmmm^m.^mmmiz 
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